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An investigation of the aerial parts of the Himalayan herb
Swertia cuneata (Gentianaceae) lead to the isolation of l-hy-
droxy-3,7,8-trimethoxyxanthone 3; 1,7,8- trihydroxy-3-
methoxyxanthone 1; 1,8-dihydroxy-3,5- dimethoxyxanthone 4;
1,8-dihydroxy-3, 7-dimethoxyxanthone 5 and a new l-glucosy-
loxy-3,7,8- trimethoxyxanthone 2 which have been identified by
hydrolysis studies as well as by spectral (UV, IR, IH, and 13C
NMR, DEPT and mass) data.
The alcoholic extracts of the plants of the genus
Swertial-4 have shown cardiovascular, CNS depres-
sant, anti-psychotic, antipyretic, tuberculostatic, mu-
tagenic as well as antidiabetic activities. The major
constituents of the genus are xanthones=? and xan-
thone glycosides which have been considered re-
sponsible for the activities of the plant extracts.
Swertia cuneata Wall (Gentianaceae) a native of
Kumaon Himalayan glaciers, found growing at an
altitude of 16000-17000 ft, is used in folk medicine
as a.blood purifiers, antimalarial, anti-inflammatory,
febrifuge and as an important ingredient of the herbal
medicine for diabetic patients. However, except-for
our preliminary chemical screening report there are
no references regarding chemical investigations of
the plant. In our program to search for useful high
altitude Himalayan herbs8,9 we have found this spe-
cies to be rich in bioactive xanthones and this com-
munication presents the isolation and identification
of active mutagenic principles, viz., lj-hydroxy-
3,7,8- trimethoxyxanthone 3; 1,7,8- trihydroxy-3-
methoxyxanthone 1; 1,8 - dihydroxy-3,5-
dimethoxyxanthone 4 and 1,8-dihydroxy-3,7- di-
methoxyxanthone 5 along with a new xanthone gly-
coside, 1 - glucosyloxy-3,7,8-trimethoxyxanthone 2
from the aerial parts of Scuneata.
t Part VII in the series "Constituents of High Altitude Himalayan
Herbs". For Part VI see Khetwal K.S, Rizvi A A & Pan de Sunita,
Phytochemistry, 35, 1994, 1033.
OR)
1. Rl,R3=R4=H, R2=Me
2. R2= R3= R4=Me.Rl = Glu
3. Rl = H. R2= R3= R4 = Me
4. RpR4=H.R2=R3=Me
The powdered, shade-dried aerial part of Scun-
eata were extracted with 80% MeOH. The methano-
lie extract was further fractionated with n-hexane and
ethyl acetate (see Experimental). From the ethyl ace-
tate and n-hexane fractions, five tetraoxygenated
xanthones, including a new xanthone glycoside 2,
have been isolated for the first time from S cuneata.
A new xanthone 2 which became dark brown on
exposure to Kl, gave positive FeigllO and 15% H2S04
tests and fluoresced dark brown- yellow under UV
light (360 nm), appeared to be a xanthone glycoside.
The molecular formula C22H24011was derived on
the basis ofF ABMS, m/z (465)M+, IHand l3C NMR
spectral data. Its UV spectra exhibited the charac-
teristic pattern of 1,3,7,8-tetraoxygenated xanthones.
The IR spectra indicated the presence of a bonded
hydroxyl (3450-3359 ern") and an u, 13- unsaturated
carbonyl group (1660 ern"). The broad IR band at
1100-950 cm-I was indicative of an O-glycosidic
linkage in the xanthone.
IH NMR (400 MHz) spectra showed the presence
of3-methoxyl groups at 83.80,3.88 and 3.90 and two
sets of artha-coupled protons at 86.70, 6.77 (each d,
J=9.5 Hz) and meta- coupled protons at 87.25, 7.10
(each d, J= 2.5 Hz). The signal appearing at 84.35
was due to the glycosidic anomeric proton while the
other gylcosidic hydroxyl protons appeared in the
region 83.55-3.85.
The proton noise decoupled spectrum showed 22
carbon resonance and the multiplication of carbon
lines were determined with a DEPT experiment at 8=
45°, 90° and 135°. This showed the presence of 9
singlets, 9 doublets, one triplet and three quartets.
The three quartets were due to 3-methoxyl carbons at
C-3 (855.8), C-7 (857.4) and C-8 (861.2). The single
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triplet at 060.5 was assigned to the glucosyl primary
alcoholic carbon at C- 6'. Of the nine singlets ob-
served in the SFORD spectrum the signal at 8176.6
was assigned to the C-9 carboxyl carbon of the xan-
thone nucleus.
The comparatively upfield xanthone C-9 (car-
bonyl signal indicated its peri-positions to be substi-
tuted either both with methoxyl groups or with
methoxy group and a sugar moiety!'. The singlets
8103.5.' 10l.5, 158.9, 144.3 were assigned to C-8a,
C- 8b, C-4a and C-4b, rerspectively. The remaining
four signals were due to four oxygenated carbons
C-I, C-3, C-7 and C-8 appearing respectively at
8157.4, 165.7, 163.7 and 166.7. Out of the nine
doublets observed, four were assigned to the four
non-oxygenated aromatic carbons C-2 (896.8), C-4
(892.81), C-6(896.4) and C-7 (897.5). The remaining
five doublets C- i' (8100.1, c-z' (873.1), C-3' (876.9),
C- 4' (069.4) and C- 5'(876.9) were due to the carbons
of the glucose unit.
The glycoside 2 was prone to acid and enzymatic
hydrolysis 2 when treated with !)-glucosidase in H20,
aglucone 2aKW302) and n-glucose were isolated
from the chloroform and aqueous layers (PPC), re-
spectively. On the basis of the enzyme hydrolysis, the
chemical shift of anomeric carbon (8100) and the
coupling constant (J=7. 7 Hz) of the anomeric proton
of 2,the glycosyl moiety was found to be !)-ori-
ented!". .
The yellow coloured aglucone 2a, molecular for-
mula C16Hl406, MS: mlz W(302) and melted at
148-49°C.1t was +ve to Fe(III) chloride, 15% H2S04,
KI exposure and appeared brown under long' range
lTV light (360nm), but gave a negative Feigl test. The
1,3,7,8- tetraoxygenated pattern of the aglycone was
supported by its UV O}';;l~n 242, 262, 313-
330),and the presence of two sets of ortho (d at 86.30,
and 6.33, J=9 Hz) and meta coupled protons (d at
8725, and {>.IO,J= 2.5 Hz) in its lHNMR spectrum.
The presence of three methoxyl groups appearing at
83.90, 3.95, and 4.01 and one deshielded signal at
8'13.3 due to chelated hydroxyl proton exchangeable
with D20 were also revealed in the 1H NMR spec-
trum.
The l3C SFORD spectrum of 2a showed sixteen
carbon lines in the molecule, 9 were singlets, 4 dou-
blets and 3 quartets. The appearance of the downfield
singlet at 8180.7 due to the C- 9 carbonyl carbon
compared to compound 2 indicatedll,l2 that the peri-
positions were substituted with a methoxyl and a
hydroxyl group. The hydrolysis of i resulted in the
shifting of the C-9 carbonyl signal towards downfield
in 2a due to the liberation of the sugar unit and
formation of a hydroxyl group at C-lI C-8. The six
downfield signals were due to oxygenated carbon
appearing at 8158.5 (C-1), 8166.3 (C-3), 8158.3 (C-
4b), 81492.2 (C-5), 8166.0 (C- 7), and 8163.8 (C-8).
The non- oxygenated carbon signals were attributed
to C-2 (897.3), C- 4(893.1), C-5 (8112.3), C-7
(8117.9), C-8a (8118.3), C-8b (8106.5). The two
methoxy carbon signals appeared at 858.8 (C-3, 0
Me) and 857.3 (C-7, 0 Me). All these results for 2a
were identical to those of 3, isolated from the chlo-
roform fraction of the same plant. It was identified
by m.p., m.m.p., co- TLC, co- HPLC and co-IR stud-
ies as 1-hydroxy-3,7,8-trimethoxyxanthonel3 2a.
The formation of 2a as a result of the hydrolysis
of 2 and the appearance of c.r glucosyl anomeric
proton at 84.35 (J=7.9 Hz) clearly indicated the link-
age of the sugar moiety (C-l ') to C-l of the xanthone-
unit and the structure of 2 was thus assigned as
I-glucosyloxy-3,7,8- trimethoxyxanthone, a new
glycosideisolated for the first time from nature and
S. cuneata.
On the further eluting the column with benzene-
ethyl acetate,C80:20 v/v) xanthone 1[m.p. 210-12 "C,
molecular formula Cl4H1006, MS: m/z 274 (M+)]
was isolated. It was positive to FeCi) test, KI expo-
sure, 5% H2S04 and fluoresced yellow in UV light
(360 nm). The appearance of three D20 labile hy-
droxyl protons at 811.85, 11.95 (both chelated) and
85.4 (non-chelated), two sets of ortho (d's at 6.4 and
6.3) and only one 3 proton methoxyl signal at 83.90
indicated it to be a trihydroxymonomethox-
yxanthone. The m.p., UV IR, 'n NMR and MS
fragmentation results were identical'" with an
authentic sample of 1,7,8-trihydroxy-3- rnethoxy-
xanthone 1.
The n-hexane fraction of the chloroform extract
was subjected to another silica gel G column which
on eluting with petroleum ether, petroleum ether:
benzene and benzene afforded yellow coloured com-
pounds, 3, 4 and 5 by means of repeated PTLC and
HPLC methods. Compound 3 [yellow needles, MS:
m/z W.(302), molecular formula C16H1206, m.p.
148-49°C] was identical'" with an authentic sample
of I-hydroxy-3,7,8- trimethoxyxanthone 2a.
Compounds 4 and 5 were +ve to FeCi), 15%
H2S04, KI exposure, fluoresced yellow orange in UV
light and insoluble in sodium carbonate. Compound
4 [m.p. 188-89 °C, yellow crystals, molecular for-
mula C15H1206, MS: m/z W (288)] was identified
as 1,8-dihydroxy-3,S-dimethoxyxanthone on com-
parison (m.m.p., UV, IR, IH NMR, co-TLC, co-
HPLC) with an authentic sample. Compound 5
[yellow crystals, m.p. 190-91°C, molecular formula
C15H1296, MS: m/z M+ (288)] was identified as
1,8-dihydroxy-3,7-dimethoxyxanthone by direct
comparison with an authentic sample as well as its
spectral 15,16results.
Melting points were taken in an Electrothermal
digital melting point apparatus and are uncorrected.
IR spectra were recorded in KBr pellets on a Perkin-
Elmer model 298; UV spectra (in MeOH) on a Hita-
chi model 220 and 1Hand l3C NMR spectra on
Bruker WM-400 (400 MHz, 100 MHz for l3C) using
CDCb as solvent and TMS as an internal standard.
FABMS/EI MS were determined by direct inlet
JEOLSX-I02/JEOL-d-300 spectrometer at an ionis-
ing voltage of70 eV. Silica gel G (Merck) was used
for CC and TLC. Waters Associates HPLC with RI
and variable wavelength (190-7S0 nm) UV dectors,
600 psi and M-4S pumps, normal and reverse phase
u-porasil, u-Bondapak CI8 steel and Z- module car-
tridges were used for isolation and checking the
purity of the compounds. PC and TLC spots were
visualised either by exposure to UV light (360 nm),
h vapour, FeCb or with IS% H2S04 spray. I3-glu-
cosidase was used for hydrolysis. Sugar was ana lysed
by using Whatman no. 3MM paper and p- anisidine
and benzidine as visualising reagents.
Plant Material. The aerial parts of Swertia cuneata
(Gentianaceae) were collected from Milam glaciers
of Kumaon Himalaya, Uttar Pradesh, India, at an
altitude of 16000-16S00 ft. in the month of August.
The plant was identified in the Department of Bot-
any, Kumaon University, Nainital by Professor YPS
Pangtey, where voucher specimen is stored.
Extraction of xanthones. Shade dried aerial parts
were pulverised and percolated with 80% MeOH (10
litres) for 48 hr, concentrated in vacuum and parti-
tioned with CHCb and H20 (1: I, v/v). Both layers
were separated and concentrated. The CHCb layer
was re-extracted with hexane and the H20 concen-
trate was extracted with EtOAc. The ethyl acetate
fraction afforded compounds 1 and 2 whereas the
n-hexane fraction gave the compounds 3, 4 and 5.
Isolatin of 1,7,8-trihydroxy-3-methoxy-xanthone
1 and 1- glucosyloxy-3,7,8-trimethoxyxanthone 2.
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The ethyl acetate fraction was concentrated, loaded
over a column of silica gel G and eluted with benzene
and benzene:ethyl acetate (90: 10, 8S: IS and 80:20).
Compounds 1 and 2 were isolated on eluting the
column with benzene (100%), and benzene:ethyl
acetate (90: 10, 8S: IS, 80:20, 70:30 and 60:40). Both
the compounds were further purified and isolated by
prep. TLC and HPLC.
Enzymatic hydrolysis of 2. Compound 2 was
treated with I3-glucosidase in H20 at 37°C for 24 hr.
Aglycone 2a was recovered with chloroform and
D-glucose was detected from the aqueous solution by
using Whatman No. 3MM chromatographic paper.
Isolation of I-hydroxy-3,7,8-trimethoxyxanthone
3; 1,8- dihydroxy-3,5-dimethoxyxanthone 4; and
1,8-dihydroxy-3,7- dimethoxyxanthone 5. The
hexane soluble of chloroform fraction was concen-
trated under vacuum and chromatographed over sil-
ica gel G column. On eluting the column with hexane,
hexane-benzene and benzene, respectively, com-
pound 3,4 and 5 were isolated, which were purified
by TLC and RP HPLC methods. Compound 3 turned
to be the same as 2a the hydrolysate of2.
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